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pSMOKTa OOOAHOA KOAONNy W CHCT yM/iHMe- 

HMH ycTDAMMtoem nii$crwpefl Ae^crwiio cmm- 
HanuiMX ycMUMA npM A«np«ceitNx. 
npetuuMCiM^ 8-^ Mdft. Aa» mro nocne 
ycriHOmi • M«CTt Aet«m ncpMro npoAOiib- 
NO fO»ptipo«mHOfO rwocTMp« ycTaHawniu- 
lor OTopoH. npM«ieM nopMMorp oToporo 
fuiacmpsi MfiMpatOT monmumm nepNMetpa 
napMro iWKTwpa, a nepiiMaTp nepaoro ay 
OtipaioT M6HWUIMH napwMetpa o6caiiHO« co- 
jiOHNw. AAMMy aropon) yciaMaanMaaeMoro 
fviacTypa iy6*ipaiaT6oiikdje« ««Paoro 
Na aoiiiMMNy. Coawuiyio paOonaro xoAa rntt 
paaAmaocoA AOPHMpywmoA ronoaaii. n«p«A 
yeraMoaKOA sroporo niiacTypa OAMN iu aro 
Topuoa CMeiuanrr oTHOCHreiivHOTQpua nepao- 
ro Ha aemPMHy paSoNoro xoju fHOpaamwe- 
CKoA AopMMpyiMueA ronosm a H»npa«/»aHHH. 
npontaononomNOM HanpaaneHmo pa6oMcro 
xoAi AOPHMpyttuieA ronoaKM. 



|43o6peremte oimochtoi k paMowiy »«c- 
imyarauMOMNyx. MamaTaiexkHMX m APymx 
cxaaxuiH. 6oiie« wwo k aoceT»MoajwHtiK> rap- 
MawHOCwoOcaAHyx xonoMMMarannwHecxit- 
MM nAacTwpxMM. 

IUamo naoOparaMMa aaJiaarca noaywa- 
MNO a^KTIiaHOCW POMOHTO oOcaftMoA xo- 
AOHNy »a CNOT yaaAHNOMMB ycTOftsHaocw 

luiaoTupeA Aa^cianio c^^^^^JI'J'^'^ 
npM A^npeccvwx. npaayuia«uu« 8-9 MfU. 

CnoceO ocytiiocraiifleTCfl ciiaoyioiaHM o6- 
pa>oM' 

B cxaaxMMy cnycxaxir napayA npoAOAb- 
HO ro*p«poaaHMy«l iwacrypb riapyMOTpOM. 
60AVUIMM napKM€Tpa o6eaAMoA xoaoHNU, pft 
cf aaaaiot aro « Mecry At^^B oOoAMoa xo- 



MNNy N ycTaNaumaaiOT • jtom Mecra npwxa- 
TMOM nwatiiiwecxoA AOpMnpymia^ 
•RH. SaraM t «aciy na^exra cnycxaxiT nopoA 
npo/tfMMio ro^pypoaaNHMA luiaerypw nepy- 
MOTpoM. MayuuMM napMMaTpa napaoro ycra- 
HaaiiMaaa»«oro iwiactypa. y Am«MoA. BojibuteA 
AAMMM nepaoro ycxaMaanyaaaMoro nitacxypa. 
Ma aoiiMHMMy, 6ojikuiyK> pa6oHero xOAa cha- 
paaaysacxoA AOpnypyxwea roAoaxy, HcpcA 
VcraMOaxoA axoporo n^acTypa oa»«h mi era 
ropuoa CMemaxn ovMOCMTaiibHO xopua nepao- 
ro nnacry pii Me ae^MMMMy pa6oHero xoAa w 
peaaMtiecKOA AopMMpyiomeA ronoexM e 
HanpaaiieHyy« npoTMaonoflOxcMOM Hanpaa^e- 
HMio paOoMoro xoAa ryAP«M>wecxo« AOp«it- 
pyiOttiaA roAoaxH. a aaxeM npoyaaoAa^ ycra- 
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Hoacy BTOporo nAacrupa MMtcr c neptwM 
H no/iNUM nftpeKpyTM6M nepioro n»Tpy6a no 
iceA eroAAMNe. 

OnuT cMA9TCiiMTsy«r. HTO npM peMONta 

KOAOHH 140. 146, 168n l78MMnpMllOflf«eMMM 
TOHMOa MIK^pMattMM P Ai<leTBNmU<OM 06* 

pMMtrpa aHyrptHMtA noMpxNOcm koaohhu 
(noKtMMMJi M3Mepirr«iifl mpio««?pB. msm6P»- 
HMJi npM cnyCKt rpyO • oammMHf Ana skciw- 
piM4«Hf«) oimmMMiUM fluiiiOTai wmr • t 

HM no AHSMQTpy MAN 3 MM HQ fiepHM6Tpy. TO 
6CT¥ HrflaiuL*^}. B 6T0M CATCM OCOtOO yOf 
mit M AC VIO»tMft ft ttHAMHAPO AOPNfl npM yCTft- 

MoiKO fuiaenf pn HmwrrtM • poKOMtMAyeMin 

npeA9il«X« AOCTMrMTCi MMOXHti repMOTiM* 
MOCTb. 

npM MCnOHMOaOHIIM npOM3MACTMMHOA 
MN^pMaUMM O TOmipUIC CTOKKM TpyCU ■ MM- 
TOpaaild pOMOMTt peVOMOH/QfOTCII mpmnnmot^ 

nr-naMjL^6. 

BOOkUIMHCTPO TpyO COrilOCMO MMOrOMMC- 
AONNUM SOMOptM MMOOT AeACTiMTOilUtUO 
■MOttlMMA M OCOOOHKO Otf/rpOMKMA AH»M«Tpftf 
npMOmiOMTOJIbHO ho 1 mm OOJI^ttlO NOMMiailb* 

Nux9N««eMMA, WTO Hwtomatm • npeAenox n • 
cooTOOTCTMm c AonyesaMM no roCTy. KpoMo 

TOrO* POSOTO C ♦OKTMHOCKMM MOmroM • npOAO* 
Max MM anOMNO npMOM WCM O M NO OUOIIMef 

npatyuiOMMfl AonycnotwH Nafpysos. 

nocaa ycraMoaKN nepaoro naacTwpa 
aNyTpaMMMAAHaMarpdtHMnapMMaTpnM ce* 
otaarcraaNMO cociaaaattT 

iltMi ■ fituM • 2 d • d nji * 6; 

C^Mvaa, Hfvo cacAaHMH o 0M1 Nnwi|»taK- 
xa onMpaiofca no npoMa a oacraaHMyo Aoxy* 
MaNTauM«> (0.N.K M fWO. A6a y^acraa 
AaoAMoro napaxpuTMa eomaoio MatoAMaa 
awOMpaiOT aKBMaaaaNTNMfl iM«aMCTp aHauiMaA 
noaapxNocm dx m napMMaTp nx aioporo naa« 
CTwpa 

dj - dwt ♦ 2 - d-M-** 2 • 

fh - rui ♦ e-n,.!^ - 18 - o - rw« - n. 

TaKMM odpasoM, npN awOopa nepaoro m 
aToporo nuacTupaA paxOHaNAyotca npMMi- 
uaiv n 1 • rw. ♦ 6 M na • n.«.« - 1 2 (npM d - 3> 

B 3Na««aHMM fh Moryr 6wt^ aKaeeHw ROp- 
parmau no paaya^raraM yeTaNoaxM nepaoro 
naacTUpa. Ecam ycMMia mo AopMMpyioutaft ro* 
aoasa npM aro pacuiMpaHMM oKaxieTta anatM- 
leiikMO MMaca MopMaakNoro (14-18 t) - npMa* 
Nai Toro. HTC AOftcxaMTaakMoa niii.« Ooamuo. 
rh oiaAyor awOpark yaaAM«taNMMM Ha 2*S mm 
copaiMapHO craneHM yMeHvuiaNMB AeAciaN* 
TCiiMioa ocaaoa chau. ecAM ycMAMa OKaxaTca 
•uuia HopMy. 02 CAaAyor yKaHbUiMTv coot- 
iaTCTayioiUMM oSpaaoM. 



TasMM oOpaaoM^ & HapasencTBy ni> 
>n9M.K > ni yMaCTHM CAeAyiOUPH) AOnOANO- 

nt-ru«ji+6:nj-n,«^-i2 ±t2-5). 

5 A^Miiy napaoro nnacrupa auSMpaiOT rav. 
HToSy napaspMTb ao^kt c AOcraTOHMyy 
pamacTOM aaapx w aHMa 1 ^2.5 m). 8aAtmM- 
Ny napaxAaera OAaAyoT ayOMparw a yea- 
aamiyx npaAoaax, yaaAM*cMaaa mam yMaH^tuaa 

10 aro a aaaMCMMOcm or cranoNM AocroaapNo- 
CTN MM top M auMM o paSMapo M Macra Aa^ara. 
AAMHa aroporo naacrypa npaxma acero aoa- 
xHa aooraarctaoaaT^ c aanaeoM AHMNa ac* 
#aicTM0A «iacni roaomhw m napaspy aar^ coot- 

15 oaTCTayxMMHAyMacTOxnapioronAacTypa. 
CsMtaa. HTO nepayA nAaavp^ ycraNoa- 
aoN a TpafiyeMOM Mccra m oOocncscMO aaASM- 
Moa napaRpyiwa Aa^m c napexjiacTOM no 
ARMNa, npM ayOope pasMepoa m cxany ycra- 

20 NoaxM aroporo naacrvpa aosMOXNy cacayio- 
upia aapMaHTy. TaxMOAonia ycraHciKN nnac- 
nipa aKAmaar tpM arana: pacusMpeHMe na- 
««aAM40fo y*«acTKa aa* aananAeNMA nnacrwpfl 
c oOcaANOA KOAONHoA nyraM atantaaHMa ao- 

2S pMMpyioiuea roAcaKM noA AaaAaHMeM ruAPO- 
AQMRpiTOM MA aeAMSMHy ero xoAa - 1 ,5 m npy 
yAapacaNMM nAacrwpa or oceaoro CMeiitCNMA 
ynopOM ycTpoAcraa: pacuiMpeHNe ocHoaNoro 
yuacTxa naacrypa npOTamaaHMaM AoptMpyo- 

30 ttiaftroAoaKM(oOyHHo6aaAaaAaMMA)TaAaaon 
CMcraMOA. naacTupk npM atoM pasrpyxuaTca 
OT ocaaoro aoaAaAcTana roAoaxM sapea na- 
tcaauiMll paciiiMpcNNyA ysacToa na aoAONMy: 
aanpeccoasa paciuMpaMHoro naacrypa mho- 

35 nmpaTNyM npoxoAOM AOpHNpytouieA roAOaxM 
noAASM^HMaM. 

OnacHOCTw CMeutaHH* naacTwpa no xe- 
AOMHO aoaHMxaat na aTopoM aTanaycraHoaaM 
M3*aa NeAOCTATONHoro aauannenifia Ha*«aAw«o- 

40 ro pacuiMpeHNoro ynactKa, nanpMMap npM 
SMaNMTaAMioM HecooTaatciMM Hararoa. npM 
NaAocravo*«HOM Kiim oTifMaafaAbMOM MaTara 
M«MaAW4wa yMacTOK nocoe pacuimpchma mo- 
AAT 6yT\ HaAOCraroMHo npMxcar k KOAOMNe. 

4S npM OoAwuiOM MaOyTosHOM naTara rnAPOAOM- 
Rpar npM saAANHOM AaiAeHHM MoaceT BTAMyrii 
roAoaay • naaCTypw ha NesHaiMreAkMyo 
MacTk caoero xoaa. 

BfopoA naacf ypk aynoANxercA e nepN- 

50 MarpoMCorAacNopeKOMaHAai4MM«AnMNanpir 
MMMaercA a cooraeTeTAMM e aa%m<oa napaoro 
naacrypa naioc 1.5-2.0 m. Hpy cnycxe mhx- 
. MMll K0HCI4 pacnoAaraioT na 1A-2.0 m HMxa 
Topua napaoro nAAcrypa. Aaaaa * pacuiMpe- 

55 MMa NasAAMioro ynacrxa c paarpyaxoA aapK- 
Noro Topua OAacrypa a ynop Aopna. aaraM 
npoTarMAAHMe AOpHMpyiomaA roAoaicM 6ai 
AaaAAHMa paciuMpaHMa ocHoanoA Macm m 
aanpaccoaaa nAacrupA a NoexoAbKO npoxo* 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
Opposite to the direction of working 
travel of the coring head. 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of Icaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing, 
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and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi == Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the recommended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assimie that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dini = din.str, - 25 = din,str, "6; 
Pinl = ^(diitstr. " 25) = Piastr. - 18- 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (din.str. and Pin.str.)» for the section of double overiap acconling to the 
procedure, we select the equivalent diameter of the outer surface di and the perimeter P2 for 
the second patch 

^2 " dini 2 = diastr. - 6 2 = din.str. " 4; 

P2 = Pinl + 6 = Pin.str. - 18 - 6 = Pin.str. " 12. 

Thus when selecting the first and second patches, it is recommended to use 
Pi = Pin.str. + 6 and P2 = Pin.str. ' 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pin.str. > ^2- 
Pi - PiiLStr. + 6; P2 = Pin str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (4-1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained fi-om moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple ppsses of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 120-150 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 nun less than the perimeter of the casing Pin,str.7 expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to the end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 nun greater (2 mm greater in 
diameter) than for the iimer surface of the first patch 

P2 - Pinl = Pin.str, - 12 « Pin.str. + 6=6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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